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VXD Mechanics

T. Ackermann, C. Kiesling
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® Overview of Service Area

® Final Dock Box Design for PXD

® CO2 Dock Box Design

® Cable Routing on CDC walls and CDC cone
® Change in QCS tip design
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@® dock box design finalized for both the PXD and the SVD (5/5 DB on each side)

® signal/power dock boxes for PXD / SVD are built, but:
- two (of 5) SVD boxes need slight modification in the cable storage area
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Cable / Pipe Layout in VXD Area

1 1 I
VXD cooling pipe line system (Rev. 9/2016)
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Cable / Pipe Layout in VXD Area
D cooling pipe line system (Rev. 9/2016)

parts in different scales or only symbols)

VXD
VXD VXD warm dry volume

cold dry volume end flange
total flow ~50 ltr/min with N2 so fight as possible

N2 flow will be ~ 50 I/min in the VXD volume
2 x 12.5 |/min for PXD, 25 |/min for SVD
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Dock Box Design: Overview c(.B
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dock space (bwd) dock space (fwd)

covered on accound
of ARICH

+Y

Ocs (at DBS) covered on accound
acs (at DR) of dock rin
OCS [at knee cone end to zyl) :

covered on accound
of E-ECL

Qcs (at DR or DBS)

covered on accound
of dock ring

1x (02
1x (02

envelope
gap sensor

gap sensor

5 % SVD-DB
L x PXD-DB

envelope (at DR)
RVC mechanism

envelope (at DBS)

RVC mechanism
envelope (at DBS)

RVC mechanism

5 x SVD-DB 1
4 x PXD-DB i envelope [at DR)
RVC mechanism

+X +X

VXD: CO2 / N2 lines combined in one (PXD) box

PXD: Signal/Power lines now compressed into 4 dock boxes
(Optical signal standard chosen because of mechanical reasons)
SVD: boxes in BWD area enlarged for excess cable storage
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E ﬁ;} Dock Box Design: FWD Area o
:g—“ﬁ Belle IT

dock space (fwd)

covered on accound
of ARICH

+Y

covered on accound
of dock ring

acs {at DR or DBS)

1x CO2
envelope
gap sensor

DB
D-DB
envelope (at DBS)
RVC mechanism
5 x SVD-DB
' envelope [at OR)

L x PXD-DB .
i RVC mechanism

+X
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Belle IT

dock space (bwd)

+Y

acs (at DBS)
acs (at DR)
QCS (at knee cone end to zyl)

covered on accound
of E-ECL

covered on accound

of dock ring 1x COZ

envelope
gap sensor

envelope (at DR)
RVC mechanism

5 x 5vD-DB
L x PXD-0B

envelope (at DBS)
RVC mechanism

+X
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Dock Box Design: BWD Area {B

Belle IT

envelope

(@ DR) ;

RVC oper. Gap sensor needs
mechanism to go further out

(true for all 4)
envelope

(@ DBS)
RVC oper.

mechanism ‘
_ Im |
L |
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Belle IT

The Gap Sensor half attached to |

the QCS needs to be moved ; % |

outward, |

so that the part fixed to the CDC |

wall does not get scraped off — ) B R

when the QCS moves in fJout. ~—~—~——, / L= |
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=i Dock Box Layout (PXD) D

New version with Opto Couplers

Power

Display Port cable will be 9mm,
but has to be guided >
to the side of the DB so that
overlap with the power cables

is avoided

;\_:.,
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Dock Box : Zoom-in, Single Channel

Signal

(Infiniband)
to Patch

Yo X

Power to

Power cables
(2 per channel
from outside)

Cat 7 Display port cable

cable connector

PCB for
signal/power

Opto-coupler .
routing

passive elements:

Patch Panel decoupling capacitors

A detector
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— aaan ¥ Cable Holder at the Dock Box <o

!—ﬂﬁ Belle II
5 modules per Infiniband
dock box Power (1 per module) / (1 per module)

-
o .
CAT 7: control - \

\ to PXD

PXD power to

\ P/S

.. 2 fibers per (2 per module)
dock box Display port cable:
to DHH (to DHH) Control + opto-

coupler power
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Flexline Split in CO2 Dock Box Do

Belle IT

Vacuume-isolated flexline,
CO2 in and CO2 out concentric

III

,hormal” piping for
CO2 inlet and outlet

to detector

7

short-circuit piping for
CO2 (no detector)

heating cartridge

heating cartridge
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i C0O2 Dock Box FWD B

b —— s o
- A EE Belle IT

— CO2 vacuume-isolated flexlines

4
=4
N

>

™ \ S threaded rods
H20 for k\ \\ -

SVD dock \&'\ ST

N2 and \ \? g

sniffing

box cooling
Assembly from

,small“ ¢ to ,large “ ¢
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Welded box cover,
pressed by threded rods
to the dock ring.

Box closes end of
dry warm volume

C. Kiesling, 10th VXD Workshop, September 14-17, 2016, Santander, Spain
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CO2 Dock Box BWD B

Belle IT

- b
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EPDM for
tightening
warm dry
volume
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5555 C0O2 Dock Box BWD B
“!k Belle IT

CO2 box is shorter
than the other dock
boxes

Space created for all
the cooling lines for
the beam pipe and
bellows
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Cable Routing on CDC BWD Side
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1 : PXD Power
2:SVD LV

3 : diamond signals
4 : NTC services

Important:

PXD Power and
SVD LV guided in ¢
on the DBS ring,
cannot be

guided on the CDC
wall (no space for
crossing)

C. Kiesling, 10th VXD Workshop, September 14-17, 2016, Santander, Spain
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Cable Routing on CDC BWD Side

EEE

Belle IT

: PXD Power

: SVD LV

: diamond signals
: NTC services

: SVD signal

U b WN -

Important:

PXD Power and
SVD LV guided in ¢
on the DBS ring,
cannot be

guided on the CDC
wall (no space for
crossing)

(FWD side is easier)

C. Kiesling, 10th VXD Workshop, September 14-17, 2016, Santander, Spain
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Problematic: Dock Box area in the BWD region (for SWD)
CDC wall in the BWD region
Chicane in FWD

cable channels agreed
with Adachi-san

C. Kiesling, 10th VXD Workshop, September 14-17, 2016, Santander, Spain 21
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View from bwd ( 1: 50 ) View form E-hut (1:50 )
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\
lenght is cable total
rounded to

100mm | (quantity) lenght
H-fwd 10 14.500
45°-fwd 10 12.200
V (1)-fwd 10 14.000
V (Il)-fwd 10 12.650
H-bwd 10 13.850
45°-bwd 10 14.350
V (1)-bwd 10 11.000
V (I1)-bwd 10 12.900

All cables within by 15 m length,
contingency > 900 mm

icatbe zath Sarizontsll
[ sheat matel duck 0231
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=== 2332 Signal (DHH) Cable Routing (1) I

T LA Belle II
- - View from bwd ( 1:50 ) View form E—hut ( 1: 50 )

LTk
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.
L2

1268 1206
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Belle IT

lenght i cable total
rounded to
100 mm (quantity) Ienght
H-fwd 5 13.950
45°-fwd 5 10.650
V (1)-fwd 5 10.300
V (I)-fwd 5 8.800
| —
H-bwd 5 |/ 16250 N
45°-bwd 5 16.950
V (1)-bwd 5 10.650
V (I1)-bwd 5 12.400
b e 31
H-bwd

fcable path horizontsl]
fin sheet mebsl duct GIn75]

10 cables longer than 15 m in
BWD direction, others OK

C. Kiesling, 10th VXD Workshop, September 14-17, 2016, Santander, Spain

Vllsll}-bwd
[czble path vertical]
| chest mefal duct]
[60x35 or B0x75)
—
—
———
——
W (l=ll)-fwd
fcable path verticsl]
{in cheet mefal duct)
16035 or B0NTS)
L5"-fwd

|e=ble path 45°)
lin sheet mefal duct &0u¥5]

A
B

C

D

Wll-fwd

‘ [cable path verticsl]

‘ Wl -Fud

3 (cable: path verticsl]
Twith DE5-bowd

H_fud E (0B5-bow

[cable path horizonksl)
lin chizet metal duct 60x35)
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== 1111  Location of DHH Rack in FWD Region =
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E;'%%i Service Space around the VXD End Flange <D

]

\

|

|
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Extremely narrow gap in the FWD regions between inner CDC wall and QCS:
only 24 mm clearance.

This must be sufficient for the 267+ cables and pipes AND has to conserve the
“7 mm” rule further out in the gap between cables and QCS outer envelope

BWD very crowded due to the many SVD cables
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Belle T

will need a
sophisticated
_cable holder
design
(3D printing)

o

)]>)))))»)JJ)»m»»:»u»;wm»mwumm)mm»m‘nm\‘
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No cable guides necessary beyond
PP cabel cage

QCS envelope with
safety region

C. Kiesling, 10th VXD Workshop, September 14-17, 2016, Santander, Spain
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Need to study whether additional
cable guides beyond PP cable cage can
find the space

(may be allowed to violate 7 mm rule)

QCS tip was increased by machine
group (HM shield must be screwed,
not braized)

new QCS envelope with safety region

C. Kiesling, 10th VXD Workshop, September 14-17, 2016, Santander, Spain
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CDC Cable Cage (CCC)

M“‘ e
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%i FEM Calculations for the CCC =
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i
i

Cable load 40 kg

Typ: 2 Werschiebung ‘

“inheit: mm

12.05.2016, 09:35:03 .
0,5776

Dock Ring

0,4621
0,3466
0,231

0,1155

0,0062 Max,

-

Nice load balance betweén
CCC and dock boxes

C. Kiesling, 10th VXD Workshop, September 14-17, 2016, Santander, Spain
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Cable Feedthrough and Dry Volume {B

Belle IT

\\
e
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“

nine whether
ring can be
| o @CS

§

e\(:&to discusshwith'
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Conclusions I

Belle IT

@® Mechanics preparation for Service Area well under way
® Dock box design for CO2 and PXD finished

® Some (small) modifications of the SVD dock box (cable storage area)
necessary to avoid conflict with RVS closing mechanism

@® Definite cable and pipe layout from dock ring out to the top of Belle
® Dockrings and Dock Box Support Ring designed

@® First installations planned in the fall of 2016 (during CDC contingency):
VXD test installation & CO2 flexlines (Team: MPI, DESY, Vienna)

C. Kiesling, 10th VXD Workshop, September 14-17, 2016, Santander, Spain 37
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Backup
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cabel cage (DC
cable
cage warm dry volume dock area QCS area
PP

VAU cable fray

mounfing fube | | mounfing Tube exfension |

VXD Installation Ring BWD ——VXD Installation Ring FWD

designations / terms (Rev. 1.2)
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FWD: Extremely Tight Cable Arrangement
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violett:

“forbidden”

cross-section at COC bottleneck

(1:1)

Lx@? BP PTH00
@ BP crofch
6232 SvD

Bx32 VD

@65 PxD suck
w@eS SvD suck

3205 SvD grond/oock
Jo@1.? SvD dizmond

12x32 SvD
1x32 SvD NTC

—

PxD cooling set
tned CO2 out

tw@la 02 in
w28 N in
@28 NI in

SVD cooling set

Teos C02 out

1ale 002 in

ol N in
P =ensor sef- walE MZ in
@1 ¥ diamond

1l FOS

4@ BP bellow at R
Lu@ds BP pellow at R

16 BP crotch
@3 RVL leak
Lx32 SvD

12x32 SvD

x@3.2 BF monitor
1:;&%\![ pressurle

Mk

pa
T

by 7 mm rule

a3z VD

1231 SvD

w32 VD NTC

SvD cooling zef
1wed COZ out

1xels CO2 in
welE K in
1eelE N2 in

PxD cocling set
et 002 out
o6 (02 in
we28 N in
@28 N2 in

12432 SVD

6132 SvD
Jug.? SvD diamond

g0 RV endoscope channel
13 RV leak
te@e BP crotch
su@? BP PT100
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s RV pressure
4u@32 BP monitor

protector with 03mm kg
=oft bendings over the i

317 SvD dizmong

1231 SvD

fixation

2.6 PD power

20x@9.s PxD infi
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5x32 SvD

12x32 SVD

Ix@1.¥ SvD diamond
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